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1. Introduction
UE MPR definition for bandwidth class C multi cluster transmissions was approved in RAN 4 during the 2011 [1].  That MPR definition was based on the fraction of RBs active. This contribution extends that method to bandwidth class A UE.
2. Discussion and Conclusion
This contribution proposes to add the bandwidth class A intra-band contiguous CA multi cluster MPR definition for  REL-10 UE TR 36.807 and REL-10 UE TR 36.807 Annex B.
3. References
[1] R4-111855
MPR for LTE multi cluster transmission, Nokia, Renesas Electronics Europe, RAN4 meeting #58AH, Shanghai, P.R. China
[2] R4-112828
TP to 36.807 Multi-cluster MPR for CA Bandwidth Class A, Qualcomm Inc, RAN4 meeting #59, Barcelona, Spain
4. Text Proposal
********************** Start of text proposal to TR 36.807 Chapter 6.2.3.1 ***************************
Figure 6.2.3.1-9 CDF of excess backoff for each method/metric – excluding narrow allocations

Conclusion

Based on a large number of simulation points it is proposed that a single metric be used to determine the required MPR.  The proposed metric is the allocation ratio, written formally as NRB_alloc / NRB_agg. where NRB_alloc has not been specified yet but refers to sum of active (transmitted) RBs when taking into account all clusters. 
The proposed MPR mask is generated by the linear interpolation between the following points:

	A = NRB_alloc / NRB_agg
	0
	0.05
	0.25
	0.4
	1

	Mask limit (dB)
	7.2
	7.2
	4
	3.5
	3


And can be written formally as:


[image: image1.wmf]1

4

.

0

,

83

.

0

83

.

3

4

.

0

25

.

0

,

33

.

3

83

.

4

25

.

0

05

.

0

,

16

8

05

.

0

0

,

2

.

7

£

<

-

=

£

<

-

=

£

<

-

=

£

<

=

A

A

A

A

A

A

A

MPR


MPR for bandwidth class A multi cluster allocations 

The allocation ratio method can be applied to bandwidth class A UEs. Simulations were conducted to determine the proper amount of MPR. The transmitter simulator was set up as follows:
Table 6.2.3.1-3: RF settings

	Power amplifier operating point
	

	UTRAACLR1 for Rel8 carrier
	33 dB

	Modulator impairments
	

	IQ-Imbalance
	25 dB

	Carrier leakage
	25 dB

	Modulation
	16QAM


A large number of 20MHz waveforms were simulated and the required amount of MPR was computed. The results are shown in Figure 6.2.3.1-10. The proposed piecewise mask is also shown in red.
[image: image2.emf]
Figure 6.2.3.1-10 MPR for bandwidth class A multi-cluster
The MPR can be expressed mathematically as specified as follows 
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Where A = NRB_alloc / NRB_agg.
6.2.4
UE Maximum Output Power with additional requirements 

Open issues for FFS are

· How should MPR/ A-MPR be extended for single and/or multiple CC bandwidths

· How should MPR/ A-MPR be extended new power classes and UE classes
********************** End of text proposal to TR 36.807 Chapter 6.2.3.1 ***************************
********************** Start of text proposal to TR 36.807 Annex B Chapter 6.2.3A ***************************
6.2.3A
UE Maximum Output power for modulation / channel bandwidth for CA
For intra-band contiguous CA Bandwidth Class A the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 due to multi cluster transmission is specified as follows 
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Where A = NRB_alloc / NRB_agg.
For intra-band contiguous CA Bandwidth Class C the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1due to higher order modulation and contiguously aggregated transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3A-1.
Table 6.2.3A-1: Maximum Power Reduction (MPR) for Power Class 3
	Modulation
	CA bandwidth Class C
	MPR (dB)

	
	50 RB / 100 RB
	75 RB / 75 RB
	100 RB / 100 RB
	

	QPSK
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 50
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 50
	> 75
	> 100
	≤ 3


For intra-band contiguous CA Bandwidth Class C the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 due to multi cluster transmission is specified as follows 

MPR = CEIL {MA , 0.5}

Where MA is defined as follows 
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Where A = NRB_alloc / NRB_agg.
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5A apply.
********************** End of text proposal to TR 36.807 Annex B Chapter 6.2.3A ***************************
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